Experimental
between the water-methanol and the chloroform phases. They were recovered by liquid phase removal.
The aggregated protein was dried, treated with TFA for 30 minutes in bath sonicator, re-dried, and dissolved in 80% ethanol. The sample was centrifuged (90 min at 12 000 g) and ethanol was removed from the supernatant under vacuum at 40 °C using rotavapor and the material was freeze-dried, treated with TFA as above described, and dissolved again in 60% ethanol.
We have optimized the procedure to remove non-protein contaminants (e.g. lipids and carbohydrates), as demonstrated by Attenuated Total Reflection Fourier Transform Infrared (ATR FT-IR) spectroscopy, and reported elsewhere. 1 Only one protein, of the accurate mass of Vmh2 (UniProt 2 Accession Number Q8WZI2; Vmh2-1, chain 25-111) was identified by matrix-assisted laser desorption/ionization mass spectrometry analysis. 3 
UV-Vis Analysis
Optical extinction spectra were acquired on Jasco V-530 UV-VIS spectrophotometer using 1 cm optics quartz cuvettes. The extinction spectra of MoS 2 dispersion was analyzed to determine the mean number of layers and mean lateral size of the nanosheets by metrics. 4, 5 For graphene dispersion, the concentration of graphene flakes was determined by Lambert Beer law 6, 7 , using the absorbance spectra shown in Fig. S1 . ζ -potential and DLS measurements ζ-potential measurements were carried out on a Malvern Zetasizer Nano ZSP with irradiation from 633nm
He-Ne laser. The samples were injected in capillary cells and the electrophoretic mobility (µ) was measured using a combination of electrophoresis and laser Doppler velocimetry techniques as reported elsewhere 7 .
The ζ-potential was estimated from the electrophoretic mobility data through the Henry's equation.
However, because of the particular solvent-sample relationship, the Henry's function was approximated to Smoluchowsky limit to estimate the value of ζ-potential, in table 2. The specific monitoring of flakes in the mixture of free protein and protein-MoS 2 mixture was possible because in the electrophoretic analysis, which is based on the combination of electrophoresis and laser Doppler velocimetry techniques, 8 the signal is originated from the scattered laser light. Indeed, in the presence of the exfoliated flakes, which are more than one order of magnitude larger than proteins, the signal of the proteins is negligible and only the flakes are observed. All the measurements were conducted at 25°C at the natural pH of the MoS 2 , bGr and hybrid solutions.
Optical Microscope
Morphological and textural analyses of Instruments, 2006) . The samples were investigated previously without metallization for qualitative chemical analyses, later were metalized with gold by using a sputter coater, for morphological analyses and micrographs were acquired to 10000x and 15000x magnification.
Transmission Electron Microscopy
Samples were prepared for transmission electron microscopy (TEM) analysis by depositing a 10 μL drop on a standard carbon-coated copper grid (100 mesh) covered with a Formvar film, then the grid was dried in air. Images were acquired using a FEI Tecnai 12 transmission electron microscope (FEI Company, Hillsboro, Oregon, U.S.A.) equipped with a Veleta CCD digital camera (Olympus Soft Imaging Solutions GmbH, Munster, Germany) and operating at 120 kV.
Raman and Photoluminescence spectroscopy
A confocal Raman microscope (Jasco, NRS-3100) was used to obtain Raman and photoluminescence spectra. The 514 nm line of an air-cooled Ar + laser (Melles Griot, 35 LAP431 220), was injected into an integrated Olympus microscope and focused to a spot diameter of approximately 3 μm by a 20x objective with a final 4 mW power at the sample. A holographic notch filter was used to reject the excitation laser line. The Raman backscattering was collected using a 0.1 mm slit and a diffraction lattice of 1200 grooves/mm, corresponding to an average spectral resolution of 8 cm -1 . Solutions were left evaporating on Si substrates, and it took 60 s to collect a complete data set by a Peltier-cooled 1024 x 128 pixel CCD photon detector (Andor DU401BVI). Raman measurements were at least triplicated for scope of reproducibility. Wavelength calibration was performed by using cyclohexane as a standard.
